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The biomechanical assessment of helmet impacts in tackle football via video-based methods has
primarily focused on concussive impacts in the National Football League due to the availability of highquality, multi-view video (e.g., broadcast footage) that can be used to assess descriptive and threedimensional (3D) kinematic parameters of in-game helmet impact. In contrast, youth football (≤ 14 years
old) is typically untelevised. Few studies have employed single-camera views to assist with assessing
helmet impacts experienced by youth players; however, this limits the detail of the descriptive data that
can be obtained and reduces the accuracy of any video-derived helmet kinematics (i.e., velocity) since
3D motion is restricted to two-dimensional (2D) position changes. The purpose of this work was to
utilize a multi-camera video-based approach (adapted from Jadischke et al. (2020)) to assess in-game
helmet impact biomechanics in youth football through descriptive and 3D kinematic video analysis
techniques. Multi-view video of three youth football games was recorded from 11 stationary action
cameras positioned around half of the field of play such that the number and quality of camera views on
the targeted area were optimized. Descriptive video analysis of all cases of clearly observable helmet
impact showed that helmet-to-ground (H2G) contact was the most common (59.1%), followed by
helmet-to-helmet (24.3%) and helmet-to-body (16.5%). The upper regions of the rear and side helmet
shell accounted for 56.5% of all observed helmet contacts and 81% of H2G contacts. Tackling an
opposing player was the most frequent activity leading to helmet impact (41.1%). The majority of
helmet impact cases occurred during a rush play (67.4%) and were concentrated in the mid-field (81%).
3D kinematic video analysis of a subset of non-injurious H2G impact cases (n = 21) revealed an average
resultant pre-impact velocity of 4.04 ± 1.24 m/s and average resultant impact-induced change in velocity
of 3.32 ± 1.14 m/s. The average time interval of the H2G contact duration was approximately 0.06 s.
Overall, this work demonstrated the effectiveness of video as a tool for studying helmet impact
biomechanics in youth football. The results of the descriptive and 3D kinematic video analyses from this
video-based multi-camera approach offer novel information related to on-field impact conditions at the
youth level that may help inform youth-specific helmet test standards and design.
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